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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may 
be  obtained  from  the  Department  of  the  Army,  Office  of 
Chief  of  Engineers,  Washington,  D.C.  2031^. 


The  purpose  of  a  Phase  I  investigation  is  to  identify 
expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  visual  observations  and 
review  of  available  data.  Detailed  investigations  and 
analyses  involving  topographic  mapping,  subsurface 
investigations,  materials  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended 
to  identify  the  need  for  such  studies  which  should  be 
performed  by  the  owner. 


In  reviewing  this  report,  it  should  be  realized  that 
the  reported  condition  of  the  dam  is  based  on  observa¬ 
tions  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior 
to  inspection,  such  action,  while  improving  the  stabil¬ 
ity  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 


It  is  important  to  note  that  the  condition  of  the  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  factors  which  are  evolutionary  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition 
of  the  dam  will  continue  to  represent  the  condition  of 
the  dam  at  some  time  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  investigations  are  not  intended  to  provide  de¬ 
tailed  hydrologic  and  hydraulic  analyses.  In  accordance 
with  the  established  Guidelines,  the  Spillway  Design 
Flood  is  based  on  the  estimated  "Probable  Maximum  Flood" 
(PMF)  for  the  region  (greatest  reasonably  possible  storn* 
runoff),  or  fractions  thereof.  The  Spillway  Design  s\ 
Flood  provides  a  measure  of  relative  spillway  capaci^  ^ 
and  serves  as  an  aid  in  determining  the  need  for  mo/'eA. 
detailed  hydrologic  and  hydraulic  studies,  considering 
the  size  of  the  dam,  its  general  condition,  and  ^he^...  \_ 
downstream  damage  potential.  / '' V. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


SYNOPSIS  OF  ASSESSMENT  AND  RECOMMENDATIONS 


NAME  OF  DAM: 
STATE  LOCATION: 
COUNTY  LOCATION: 
STREAM: 


DATE  OF  INSPECTION: 
COORDINATES: 


Glade  Run  Dam 
Pennsylvania 
Butler 
Glade  Run 

Tributary  of  Conno- 
quenessing  Creek 
2  December  1 9 8 0 
Lat.  HC°H2’59" 

Long.  79° 53 ' 57" 


ASSESSMENT 


'Based  on  a  review  of  available  design  information  and 
visual  observations  of  conditions  as  they  existed  on  the 
date  of  the  field  inspection,  the  general  condition  of 
the  Glade  Run  Dam  is  considered  to  be  good. 

This  assessment  is  based  primarily  on  visual  observations 
of  the  embankment  and  appurtenant  structures. 

Glade  Run  Dam  is  an  "intermediate"  size,  "high"  hazard 
structure.  Corps  of  Engineers  guidelines  recommend  the 
Probable  Maximum  Flood  (PMF)  as  the  Spillway  Design  Flood 
for  an  "intermediate"  size,  "high"  hazard  dam.  Glade  Run 
Dam's  Spillway  Design  Flood  is  the  Probable  Maximum 
Flood.  Spillway  capacity  is  "inadequate"  because  the 
non-overtopping  flood  discharge  was  found,  by  using  the 
HEC-1  computer  program,  to  be  92  percent  of  the  PMF. 

The  visual  inspection  indicated  several  minor  deficien¬ 
cies.  The  deficiencies  can  be  corrected  or  improved 
through  implementation  of  the  following  recommended 
remedial  and/or  maintenance  efforts. 

S'l 

RECOMMENDATIONS 

1.  Remedial  Work:  The  Phase  I  investigation  of  Glade 
Run  Dam  disclosed  several  minor  deficiencies  which 
should  be  corrected  during  routine  maintenance.  These 
remedial  efforts  should  include: 

a.  Revegetation  of  barren  areas  on  the  embankment's 
upstream  slope. 

b.  Repair  of  concrete  cracks,  sealing  of  open  slab 
joints,  and  removal  of  vegetation  from  slab  joints. 


SYNOPSIS  OF  ASSESSMENT  A ND  RECOMMENDATIONS  (CONT’D) 

Glade  Run  Dam 


e.  Repair  of 
block  pavement  near 


the  minor  settlement  in  the  concrete 
the  left  spillway  training  wall. 


d.  Regrading 
eliminate  surficial 


of  the  downstream  floodplain 
ponding  of  runoff. 


to 


2.  Principal  (and  Emergency)  Spillway:  According  to 
the  HEC-1  Analysis  the  principal  (and  emergency)  spill¬ 
way  is  "inadequate"  by  Corps  of  Engineers'  guidelines. 
However,  the  maximum  embankment  overtopping  depth  wa3 
estimated  to  be  only  0.33  feet  at  the  low  point  at  the 
left  abutment.  For  the  observed  crest  profile,  ever- 
topping  would  occur  over  165  feet  of  the  730  foot  crest 
length.  Duration  of  overtopping  was  calculated  to  he 
three  hours. 


Based  on  this  data,  and  the  observed  well-vegetated, 
well-maintained  embankment,  it  is  recommended  that  no 
additional  studies  or  embankment  improvements  be  required. 

3.  Evacuation  Plan:  An  evacuation  plan  should  be 
prepared  as  soon  as  possible  and  incorporated  into  the 
existing  warning  procedure. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
GLADE  RUN  DAM 

NATIONAL  I.  D.  Nu.  PA  01071 
PennDER  No.  10-60 

SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 


a.  Authority :  This  Phase  i  investigation  was 
performed  pursuant  to  authority  granted  by  Public  Law 
92-367  (National  Dam  Inspection  Act)  to  the  Secretary  of 
the  Army, through  the  Corps  of  Engineers,  to  conduct 
inspections  of  dams  throughout  the  United  States. 

b.  Purpose :  The  purpose  of  the  investigation  is 
to  make  a  determination  on  whether  or  not  the  dam 
constitutes  a  hazard  to  human  life  or  property. 

1.2  DESCRIPTION  OF  PROJECT 


a .  Dam  and  Appurtenances  : 

(1)  Embankment :  The  Glade  Run  Dam  was 
designed  and  constructed  as  a  earthfill  structure  with  a 
foundation  cutoff  along  the  centerline.  The  embankment 
(excluding  spillway)  is  730  feet  long  and  has  a  maximum 
toe  to  crest  height  of  28.5  feet  and  a  crest  width  of  1? 
feet.  The  embankment's  upstream  slope  was  measured  to 
be  3.**H:1V  above  the  waterline;  the  downstream  slope  was 
measured  to  be  2.3H:1V. 

(2)  Outlet  Works:  Toe  outlet  works  consists 
of  a  36  inch  reinforced  concrete  box  culvert  with  a 
reinforced  concrete  control  tower.  The  tower  is  located 
near  the  center  of  the  dam,  16  feet  upstream  of  the 
axis.  Flow  into  the  conduit  is  controlled  by  white  oak 
stop  logs  in  the  tower. 

(3)  Pond  Drain:  The  reservoir  can  be  drained 
by  removing  all  of  the  stop  logs  in  the  outlet  works 
control  tower. 

( 4 )  Principal  (and  Emergency)  Spillway:  The 
principal  (and  emergency)  spiljway  is  a  reinforced 
concrete  open  channel  with  ogee  type  weir  control 
located  near  the  left  abutment.  The  weir  crest  is  70 
feet  long.  The  spillway  discharges  to  a  vegetated 
channel  through  a  stilling  basin  at  the  downstream  toe 
of  the  embankment. 


(5)  Freeboard  Conditions:  Freeboard  between  the 
principal  (and  emergency)  spillway  crest  and  the  minimum  observed 
elevation  of  the  embankment  crest  was  5.8  feet  on  the  date  of  the 
field  inspection. 

(6)  Downstream  Conditions:  Glade  Run,  below  Glade  Run 
Dam,  flows  through  a  wide,  moderately  sloped  valley  for  about 
20.1  miles  to  a  confluence  with  the  Connoquenessing  Creek  near 
Zeno,  Pennsylvania.  The  Connoquenessing  Creek  flows  about 
another  47.5  miles  to  a  confluence  with  the  Beaver  River  at 
Ellwood  City,  Pennsyl vani a.  In  the  first  7,000  feet  below  the 
dam,  at  least  10  inhabited  dwellings  lie  on  the  floodplain  at 
elevations  low  enough  to  possibly  be  imperiled  by  high  flows. 

(7)  Reservoir:  Glade  Run  Dam's  lake  is  about  3,500 
feet  long  at  the  operating  pool  elevation  and  has  a  surface  area 
of  51  acres.  When  the  pool  is  at  the  crest  of  the  dam,  the 
reservoir  length  increases  to  6,200  feet  and  the  surface  area  is 
about  107  acres. 

(8)  Watershed :  The  watershed  contributing  to  Glade 
Run  Dam's  lake  consistes  mostly  of  pasture  and  woodland.  There 
is  also  some  residential  development.  The  watershed  above  the 
dam  is  3.3  square  miles. 

b.  Location:  Glade  Run  Dam  is  located  in  Middlesex 
Township,  Butler  County,  Pennsylvania  approximately  1  mile 
southeast  of  Glade  Mills,  Pennsylvania. 

c.  Size  Classification:  The  reservoir  has  a  maximum 
storage  capacity  of  1112  acre-feet  and  the  dam  has  a  toe-to-crest 
height  of  28.5  feet.  Based  on  the  Corps  of  Engineers  guidelines. 
Glade  Run  Dam  is  classified  as  an  "intermediate"  size  structure. 

d.  Hazard  Classification:  Glade  Run  Dam  is  classified  as 
a  "high"  hazard  dam.  In  the  event  of  a  dam  failure,  at  least  10 
inhabited  dwellings  could  be  subjected  to  substantial  damage  and 
loss  of  more  than  a  few  lives  could  result. 

e.  Ownership:  Glade  Run  Dam  is  owned  by  the  Pennsylvania 
Fish  Commi ssion .  Correspondence  can  be  addressed  to: 

Pennsylvania  Fish  Commission 

P.  0.  Box  1673 

Harrisburg,  Pennsylvania  17120 

Attention:  Mr.  Ralph  Abele, 

Executive  Director 

(717)  787-6376 

-2- 


f.  Purpose  of  Dam:  Glade  Run  Dam  was  constructed 
for  recreational  purposes. 

g.  Design  and  Construction  History:  The  dam  was 
designed  by  T.  F.  O'Hara,  Registered  Engineer,  State 
College,  Pennsylvania  in  1959.  The  dam  was  constructed 
by  the  Pennsylvania  Fish  Commission  in  T 9 5 4  and  1955. 

h.  Normal  Operating  Procedure:  Glade  Run  Dam  was 
designed  to  operate  as  an  uncontrolled  structure.  Under 
normal  operating  'onditions,  the  pool  level  is  maintained 
by  the  ogee  weir  crest  of  the  principal  (and  emergency) 
spillway . 

1.3  PERTINENT  DATA 


a.  Drainage  Area  3.3  sq .  mi. 

b .  Discharge 


Maximum  Flood  at  Dam 
Principal  (and  Emergency)  Spillway 
Capacity  at  Design  Top  of  Dam 
Principal  (and  Emergency)  Spillway 
Capacity  at  Current  Top  of  Dam 


Unknown 
3909  cfs 
3710  cfs 


c.  Elevation  (feet  above  MSL) 


Design  Top  of  Dam  1124.0* 

Current  Top  of  Dam  (low  point)  1123-8 

Principal  (and  Emergency)  Spillway 
Overflow  Crest  1118.0 

Operating  Pool  1118.0 

Principal  (and  Emergency)  Spillway 
Weir  Crest  1116.0 

Outlet  Works  Inlet  Invert  109 6. 6* 

Outlet  Works  Outlet  Invert  i 0 9 5 . 3 

Embankment  Downstream  Toe  1095.3 


d .  Reservoir  Length 

Length  of  Maximum  Pool 
Length  of  Normal  Pool 

e.  Reservoir  Storage 

Design  Top  of  Dam 
Current  Top  of  Dam 
Principal  (and  Emergency) 
Spillway  Crest 


6200  feet 
3500  feet 


1134  acre-feet 
1112  acre-feet 

612  acre-feet* 
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Reservoir  Sur 


Design  Top  of  Dam 
Current  Top  of  Dam 
Principal  (and  Emergency) 

Spillway  Crest 

Embankment 

Type 
Length 
Height 
Crest  Width 
Slopes 

Downstream 

Upstream 

Zoned  Embankment 
Foundation  Cutoff 
Grout  Curtain 

Principal  (and  Emergency)  Spillway 


1 0 8  acres 
TO?  acres 

51  acres1 


Earth* 
731  feet 
28.5  feet 
12  feet 

2. 3H :  17 
3. 4H:  IV 
Yes* 
Yes* 

None  Reported 


Type  Concrete  Lined  Open  Channel 
Flow  Control  Concrete  Ogee  Weir 
Location  Near  Left  Abutment 
Weir  Crest  Length  70.0  feet 
Weir  Crest  Elevation  1118.0 


Outlet  Works 
Type 

Box  Cu] 

Location 

Inlet  Invert  Elevation 
Outlet  Invert  Elevation 
Trash  Screen 
Conduit  Lengtn 
Anti-Seep  Collars 
Controls  Stc 


Reinforced  Concrete 
Box  Culvert  with  Control  Tower 
Near  Center  of  Dam 
ration  1096.6* 

;vation  1095.3 

At  Inlet  Headwall 
132* 

>  Yes,  4* 


Stop  Logs  in  Control  Tower 
Upstream  of  Dam  Axis 


•Taken  or  derived  from  available  engineering  drawings  or 
reports . 


SECTION  2 
ENGINEERING  DATA 


2.1  DESIGN 


a.  Data  Available:  The  following  written  infor¬ 
mation  and  data  may  be  obtained  from  the  Pennsylvania 
Department  of  Environmental  Resources,  Harrisburg, 
Pennsylvania.  The  information  reviewed  for  this  study 
included : 


(1)  Miscellaneous  correspondence  related  to 
permit  application  requirements  and  approval  conditions. 

(2)  Application  and  permit  for  construction  of 
a  dam  and  concrete  spillway  by  the  Commonweath  of  Pennsyl¬ 
vania,  Pennsylvania  Fish  Commission. 

(3)  Set  of  design  drawings  by  T.  F.  O'Hara, 
Registered  Engineer,  dated  for  25  February  195*1  through  2 
March  195*1. 

(4)  Specifications  for  dam  construction,  undated. 

(5)  Construction  program  progress  reports  by 
state  personnel. 

(6)  One  inspection  report  dated  7  August  1967 
by  Department  of  Environmental  Resources  personnel. 

(7)  Miscellaneous  correspondence  relating  to 
the  drawdown  of  the  lake  level  in  1957,  1969,  1972,  1973 
and  1974. 

The  following  information  was  obtained  from  the  Pennsyl¬ 
vania  Fish  Commission,  Division  of  Engineering: 

(1)  Logs  of  four  test  borings  drilled  at  the 

dam  site. 

(2)  Analytic  calculations  related  to  seepage 
through  the  embankment  and  dam  stability. 

(3)  Design  calculations  related  to  the  outlet 
works  conduit,  spillway,  walls  and  footers  and  control 
tower . 

(4)  Relief  well  schematic  and  measurements. 
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b.  Design  Features:  The  embankment  and  appurten¬ 
ances  were  designed  in  accordance  with  Water  and  Power 
Resources  Board  criteria. 

(1)  Field  Investigation:  Four  diamond  core 
borings,  twelve  test  pits,  and  some  hand  auger  borings 
were  performed  prior  to  construction.  Logs  of  the  four 
diamond  drill  holes  are  presented  on  Design  Drawing  Sheet 
2  of  4.  The  logs  showed  a  layer  of  variegated  clay  imme¬ 
diately  below  the  top  soil.  Underlying  the  variegated 
clay  is  a  layer  of  silty  clay  which  extends  to  bedrock. 
Bedrock  consists  of  dark  shale  grading  into  a  fine  to 
medium  grained  sandstone.  Based  on  this  information,  the 
state  dam  construction  engineer  recommended  that  the 
cutoff  walls  of  the  36  inch  reinforced  concrete  box 
culvert,  the  outlet  works  control  tower  and  the  piers  of 
the  spillway  channel  be  founded  on  rock  to  reduce  the 
possibility  of  settlement. 

(2)  Embankment :  The  embankment  was  designed 

as  a  compacted  earth  fill.  The  core  and  upstream  portions 
were  designated  to  receive  class  "A"  material.  The  down¬ 
stream  portion  beyond  the  core  was  to  receive  class  "B" 
material.  Class  "A"  was  defined  in  the  specifications  as 
selected  impervious  and  structurally  sound  material,  free 
from  vegetable  matter  and  stone  greater  than  six  (6)  inches 
in  maximum  dimension.  Class  "B"  embankment  material  was 
defined  as  structurally  sound  material  sufficiently 
pervious  to  drain  the  embankment,  containing  stones,  but 
no  vegetable  matter.  A  three  foot  deep  and  ten  foot  wide 
cutoff  trench  of  trapezoidal  section,  with  IV: 1H  side 
slopes,  was  to  be  excavated  the  entire  length  of  the  dam 
at  the  centerline  and  backfilled  with  Class  "A"  material. 
All  embankment  material  was  to  be  compacted  in  4  inch 
lifts.  Concrete  block  paving  was  to  be  placed  on  the 
upstream  slopes  three  feet  below  and  three  feet  above  the 
normal  pool  level. 

(3)  Outlet  Works:  A  36  inch  square  reinforced 
concrete  box  culvert  with  stop  log  type  control  tower  was 
installed  through  the  embankment.  The  conduit  was 
designed  with  six  concrete  cutoffs. 

(4)  Principal  (and  Emergency)  Spillway:  The 
spillway  is  a  reinforced  concrete  lined  open  channel  with 
ogee  type  weir  flow  control.  The  weir  crest  is  70  feet 
wide.  The  spillway  tapers  to  51  feet  wide  at  the  stilling 
basin.  The  spillway  is  103  feet  long  from  the  spillway 
crest  to  the  stilling  basin.  The  stilling  basin  is  40 
feet  long  and  approximately  3  feet  deep. 


2.2  CONSTRUCTION 


a.  Contractor :  The  Pennsylvania  Fish  Commission 
constructed  Glade  Run  Dam. 

b.  Construction  Period:  The  embankment  and  appur¬ 
tenances  were  constructed  between  January  19^4  and  April 
1955. 

c.  Field  Changes:  The  only  repo 
design  of  the  structure  during  construe 
lation  of  a  pressure  relief  system  near 
collar  downstream  from  the  control  towe 
consisted  of  pumping  a  6  inch  diameter 
embankment  construction.  The  relief  we 
the  completion  of  the  lake  filling. 

d.  Construction  Inspection:  On-site  inspection 
was  performed  by  representatives  of  the  Commonwealth  of 
Pennsylvania  periodically  during  construction,  from  14 
January  19^4  through  completion  of  the  structure  on  6 
April  1955.  Throughout  construction,  the  work  was  moni¬ 
tored  by  a  representative  of  Mr.  T.  F.  O'Hara,  the  design 
engineer . 

2.3  MODIFICATION/REPAIR 

There  are  no  reports  of  any  modifications  or  major 
repairs  to  this  dam  since  its  completion  in  1955. 

2.4  OPERATION 

According  to  the  Water  and  Power  Resources  Board,  the 
Pennsylvania  Fish  Commission  is  responsible  for  the 
operation  of  Glade  Run  Dam. 

Performance  and  operation  records  are  not  maintained. 

2.5  EVALUATION 

a.  Availability:  Available  design  information  and 
drawings  were  obtained  from  the  Pennsylvania  Department 
of  Environmental  Resources  and  were  supplemented  by  infor¬ 
mation  and  drawings  obtained  from  representatives  of  the 
Pennsylvania  Fish  Commission. 
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b.  Adequacy :  The  available  design  information 
supplemented  by  field  inspection  and  supporting  engineer¬ 
ing  analyses  presented  in  succeeding  sections,  is  adequate 
for  the  purpose  of  this  Phase  I  Inspection  Report. 

c.  Validity :  There  appears  to  be  no  reason  to 
question  the  validity  of  the  available  design  information 
and  drawings. 


SECTION  3 
VISUAL  INSPECTION 


3. 1  FINDINGS 

a.  General :  The  field  inspection  of  the  Glade  Run 
Dam  was  performed  on  2  December  1980,  and  consisted  of: 

(1)  Visual  observations  of  the  embankment  crest 
and  slopes,  groins  and  abutments; 

(2)  Visual  observations  of  the  outlet  works 
and  spillway  including  intake  structures,  outlet  struc¬ 
tures,  approach  and  discharge  channels  and  stilling  basin; 

(3)  Visual  observations  of  the  embankment's 
downstream  toe  area  including  drainage  channels  and 
surficial  conditions; 

( H )  Visual  observations  of  downstream  condi¬ 
tions  and  evaluation  of  the  downstream  hazard  potential; 

(5)  Visual  observations  of  the  reservoir 
shoreline  and  watershed; 

(6)  Transit  stadia  surveys  of  relative  eleva¬ 
tions  along  the  embankment  crest  centerline,  spillway, 
and  across  the  embankment  slopes. 

The  visual  observations  were  made  during  periods  when  the 
reservoir  and  tailwater  were  at  normal  operating  levels. 

The  visual  observations  checklist,  field  plan,  profiles 
and  sections  containing  the  observations  and  comments  of 
the  field  inspection  team  are  contained  in  Appendix  A. 
Specific  observations  are  illustrated  on  photographs  in 
Appendix  C.  Detailed  findings  of  the  field  inspection 
are  presented  in  the  following  sections. 

b.  Dam  Configuration:  Glade  Run  Dam  is  an  earthen 
impounding  embankment  constructed  across  Glade  Run  to 
form  Glade  Run  Reservoir.  The  dam's  discharge  facilities 
include  an  outlet  works  fcr  lowering  the  lake  level  and  a 
concrete  open  channel  chute-type  spillway  that  maintains 
the  normal  lake  level  and  provides  discharge  capacity  for 
storm  flows. 
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Embankment  : 


c . 


(1)  Crest :  On  the  date  of  inspection,  the 
embankment  crest  was  level  and  of  uniform  width  through¬ 
out  its  entire  length.  There  was  no  indication  of 
offsets,  depressions,  or  other  conditions  that  might 
suggest  embankment  distress.  The  embankment  crest  was 
fully  vegetated  and  appeared  to  be  well-maintained. 

(2)  Upstream  Slope:  The  upstream  slope  of 
the  embankment  was  generally  uniform,  well  vegetated  and 
appeared  to  be  wel 1 -mai nt ained .  The  erosion  protection 
was  in  good  condition,  although  numerous  open  joints 
between  the  elemental  blocks  were  observed.  Tnese 
openings,  however,  did  not  appear  to  affect  the  integrity 
of  the  slab. 

Minor  settlement  of  the  erosion  protection  was  noted  imme 
diately  to  the  left  of  the  spillway's  left  training  wall. 

Bare  earth,  apparently  the  result  of  pedestrian  traffic, 
was  noted  adjacent  to  both  spillway  training  walls. 

(3)  Downstream  Slope:  The  downstream  slope 
was  uniform  and  well-vegetated.  It  gave  the  appearance 
of  being  well-maintained.  There  were  no  bulges,  scarps, 
or  other  indications  of  structural  instability.  There 
was  no  indication  of  a  high  ground  water  level  within  the 
embankment . 

The  junctions  of  the  embankment  and  the  abutments  were 
generally  dry  and  well-maintained.  Tnere  were  no  indi¬ 
cations  of  anomalous  seepage  or  slope  instabilities  on 
either  abutment.  Three  significant  wet  spots  were  ob¬ 
served  on  the  floodplain  immediately  below  the  embankment 
Two  of  the  wet  spots  appeared  to  be  the  result  of  surface 
runoff  ponding  in  topographic  lows.  There  was  no  strong 
indication  that  these  wet  spots  were  the  result  of  subsur 
face  water.  The  third  wet  spot,  approximately  200  feet 
downstream  of  the  right  end  of  the  embankment,  appeared 
to  be  a  ground  water  generated  swamp  with  soft  soils  and 
swamp-type  vegetation.  No  discharge  from  the  swamp  was 
observed,  and  there  were  no  indications  of  sediments, 
siltation  or  movement  of  fine  soil  particles  anywhere  in 
the  vicinity. 

Two  small  depressions  were  noted  on  the  floodplain  just 
below  the  central  portion  of  the  toe  of  the  embankment. 
Neither  depression  appeared  to  be  in  an  active  state  of 
enlargement . 
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d. 


Outlet  Works: 


(1)  Intake  Structure:  The  intake  structure  to 
the  outlet  works  could  not  be  observed  because  of  the  lake 
level.  However,  the  water  level  within  the  stop  log  struc¬ 
ture  indicated  that  the  intake  structure  was  operative. 

(2)  Control  Tower:  The  observed  portions  of 
the  reinforced  concrete  control  tower  were  in  good  condi¬ 
tion.  No  cracks,  spalling  or  signs  of  deterioration  were 
noted.  The  steel  stop  log  guides,  where  visible,  appeared 
to  be  well-maintained.  The  stop  logs  appeared  to  be  in 
good  condition;  only  minor  leakage  between  stop  logs  was 
noted . 

(3)  Conduit :  The  outlet  works  conduit  could 
not  be  observed. 

(4)  Outlet  Structure:  The  outlet  structure, 
consisting  of  a  concrete  headwall  and  two  forty-five 
degree  wingwalls,  was  in  good  condition.  No  cracks, 
spalling  or  other  deterioration  were  noted. 

Some  erosion  of  wingwall  backfill  was  observed. 

(5)  Discharge  Channel:  The  discharge  channel 
below  the  outlet  structure  was  clear  of  obstructions  and 
debris,  and  appeared  to  be  capable  of  passing  outlet  works 
flows . 

Careful  inspection  of  the  discharge  channel  revealed  no 
indications  of  ground  water  seepage. 

e .  Principal  (and  Emergency)  Spillway : 

(1)  Approach  Channel:  The  approach  channel 
to  the  spillway  was  clear  of  debris  and  obstructions 
that  might  hinder  the  discharge  capacity  of  the  concrete 
weir . 

The  concrete  training  walls  were  in  good  condition. 

There  were  no  indications  of  cracking,  spalling  or 
other  types  of  deterioration  at  or  above  the  waterline. 
Structure  joints  appeared  to  be  in  good  condition. 

(2)  Concrete  Weir:  The  concrete  weir  was  in 
good  condition.  The  crest  was  level,  as  indicated  by  a 
uniform  flow  over  the  weir.  No  offsets  were  observed, 
and  construction  joints  appeared  to  be  in  good  condition. 


(3)  Chute :  The  spillway  chute  was  in  good 
condition.  No  cracks  were  observed  in  training  walls  or 
slabs,  and,  with  one  exception,  the  joints  were  in  good 
condition.  The  exception  was  an  open  joint  between  the 
left  wingwall  and  the  first  slope  slab.  The  opening  did 
not  appear  to  represent  an  immediate  threat  to  the  spill¬ 
way  structure. 

Grass  and  patches  of  vegetation  were  noted  growing  from 
construction  joints  at  several  locations  in  the  chute. 

The  chute  slab  drains  gave  no  indication  of  excessive 
flows,  but  performance  of  the  drains  could  not  be  assessed 
because  of  a  uniform  flow  in  the  spillway. 

(4)  Stilling  Basin:  The  stilling  basin  was 
operational.  There  were  no  indications  of  silting  or 
sedimentation  of  the  stilling  pool  area.  The  endwall  was 
level  and  properly  aligned.  The  condition  of  concrete 
surfaces  was  good.  A  closed,  diagonal  crack  was  noted  in 
the  final  slope  slab  on  the  right  side  of  the  spillway. 
There  were  no  indications  of  seepage  in  the  area  immedi¬ 
ately  below  the  stilling  basin  endwall. 

(5)  Discharge  Channel:  The  discharge  channel 
was  in  good  condition  and  appeared  to  be  well-maintained. 
There  were  no  trees,  brush  or  other  obstructions  that 
might  hinder  the  discharge  of  flows  below  the  stilling 
basin . 


f.  Reservoir: 


(1)  Slopes :  The  reservoir's  shorelin 
generally  mild  to  moderately  sloping  and  mostly 
or  wooded.  There  were  no  indications  of  serious 
instability  at  or  above  the  shoreline  throughout 
lower  portion  of  the  reservoir. 
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(2)  Sedimentation :  There  were  no  indications 
of  significant  sedimentation  in  the  reservoir,  although 
the  upper  end  of  the  reservoir  was  not  observed. 


(3)  Watershed :  The  watershed  was  observed 
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Downstream  Conditions: 


(1)  Approximately  400  feet  below  the  stilling 
basin,  the  spillway  discharge  channel  rejoins  the  original 
Glade  Run  channel,  which  proceeds  another  300  feet  before 
entering  a  culvert  beneath  Township  Road  T482.  A  mile 
and  a  half  below  the  dam,  Glade  Run  passes  through  the 
village  of  Glade  Mills  and  flows  under  State  Route  8,  a 
major  north-south  highway. 

(2)  Floodplain  Development:  In  the  first  7000 
feet  below  Glade  Run  Dam,  there  are  at  least  10  inhabited 
dwellings  on  the  floodplain  at  elevations  low  enough  to 
possibly  be  imperiled  by  high  flows. 

3.2  EVALUATION 

The  following  evaluations  are  based  on  the  visual  observa¬ 
tions  made  on  2  December  1980. 

a.  Embankment :  The  condition  of  the  Glade  Run  Dam 
embankment  was  considered  to  be  good.  Only  very  minor 
deficiencies  were  noted,  and  the  embankment  appeared  to 
be  well-maintained. 

b.  Outlet  Works:  The  outlet  works  was  in  good 
condition  and  appeared  to  be  functional,  although  the 
performance  of  the  inlet  structure  and  conduit  could  not 
be  observed. 

c*  Spillway :  The  spillway  was  in  good  condition, 
with  only  minor  deficiencies  noted. 

d.  Downstream  Conditions:  The  wet  areas  observed 
on  the  floodplain  below  the  dam  did  not  appear  to  repre¬ 
sent  serious  problems.  The  two  wet  areas  closest  to  the 
dam  appeared  to  be  the  result  of  surface  runoff  collecting 
in  topographic  low  areas.  The  swampy  area  well  below  the 
dam  gave  no  indication  of  piping  conditions  that  might 
threaten  the  integrity  of  the  embankment’s  foundation. 
However,  the  origin  of  the  swampy  condition  could  not  be 
determined . 


e.  Hazard  Potential:  Based  on  the  observed  height 
of  the  dam  and  downstream  floodplain  conditions,  Glade 
Run  Dam  was  assigned  a  "high”  hazard  potential  rating. 
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SECTION  4 

OPERATIONAL  FEATURES 


4. 1  PROCEDURE 

Reservoir  pool  level  is  maintained  by  the  crest  of  the 
principal  (and  emergency)  spillway.  Normal  operating 
conditions  do  not  require  a  dam  tender. 

4.2  MAINTENANCE  OF  DAM 

The  embankment  and  appurtenances  are  maintained  by  the 
Pennsylvania  Fish  Commission.  Maintenance  reportedly 
consists  of  periodically  repairing  eroded  areas  and  makin 
miscellaneous  repairs  as  necessary. 

An  inspection  and  maintenance  manual  has  been  prepared 
by  the  Fish  Commission's  Division  of  Engineering.  The 
manual  includes  descriptions  of  the  various  appurtenances 
and  a  maintenance  checklist. 

4.3  INSPECTION  OF  DAM 

The  Pennsylvania  Fish  Commission  is  required  by  the  State 
of  Pennsylvania  to  inspect  the  dam  annually  and  make 
needed  repairs. 

4.4  WARNING  PROCEDURE 

A  warning  procedure  has  been  prepared  by  the  Pennsylvania 
Fish  Commission  to  provide  for  notification  of  authoritie 
and  downstream  residents  upon  threat  of  a  dam  failure. 
Responsibility  for  developing  an  evacuation  plan  has  been 
assigned  to  the  Butler  County  Emergency  Management  Agency 
(EMA)  . 

4.5  EVALUATION 

The  maintenance  program  should  be  continued.  The  oper¬ 
ation,  maintenance/inspection  procedures,  and  warning 
procedure  developed  for  this  dam  appear  adequate.  How¬ 
ever,  periodic  monitoring  of  the  swamp  on  the  downstream 
floodplain  should  be  incorporated  into  the  proposed 
inspection  routine. 
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SECTION  5 

HYDROLOGY /HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 


a.  Design  Data:  The  Glade  Run  Dam  has  a  watershed 
of  2,112  acres  which  is  vegetated  primarily  by  woodland 
and  pasture.  The  watershed  is  about  12,000  feet  long  and 
8,000  feet  wide  and  has  a  maximum  elevation  of  1,320  feet 
(MSL).  At  normal  pool,  the  dam  impounds  a  reservoir  with 
a  surface  area  of  about  51  acres  and  a  storage  volume  of 
612  acre-feet.  Normal  pool  level  is  maintained  at  Eleva¬ 
tion  1118  by  the  overflow  crest  of  the  principal  (and 
emergency)  spillway.  The  impoundment  has  an  outlet  works 
conduit  with  inlet  invert  Elevation  1096.6.  For  the 
purpose  of  this  hydrologic  analysis,  the  outlet  works  was 
assumed  to  be  inoperative. 


Design  spillway  capacity  and  embankment  freeboard  were 
made  sufficient  to  accommodate  3 » 9  0  9  cubic  feet  per  sec 
which  was  considered  sufficient  for  this  structure  and 
watershed  at  the  time  of  design.  Glade  Run  Dam's  spill 
capacity  for  the  observed  cross-sections  and  existing 
freeboard  conditions  was  computed  to  be  3*710  cfs. 

No  additional  hydrologic  calculations  were  found  relati 
reservoir/spillway  performance  to  the  Probable  Maximum 
Flood  (PMF)  or  fractions  thereof. 
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Records  are  not  kept  of 
amounts.  The^e  is  no  record 
ever  being  overtopped. 


c.  Visual  Observations:  On  the  date  of  the  field 
inspection,  no  serious  deficiencies  were  observed  that 
would  prevent  the  principal  (and  emergency)  spillway  from 
functioning . 

d.  Overtopping  Potential:  Overtopping  potential 
was  investigated  through  the  development  of  the  Probable 
Maximum  Flood  for  the  watershed  and  the  subsequent  routing 
of  the  PMF  and  fractions  of  the  PMF  through  the  reservoir 
and  spillway.  The  Corps  of  Engineers  guidelines  recommend 
the  Probable  Maximum  Flood  (PMF)  as  the  Spillway  Design 
Flood  (SDF)  for  "intermediate"  size,  "high"  hazard  dams. 
Therefore  the  Spillway  Design  Flood  is  the  PMF. 
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Hydrometeorological  Report  No.  33  indicates  the  adjusted 
24  hour  Probable  Maximum  Precipitation  (PMP)  for  the 
subject  site  is  19-1  inches. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.  S.  Army  Corps  of  Engineers, 
Davis,  California,  July,  1978.  The  major  methodologies 
and  key  input  data  for  this  program  are  discussed  briefly 
in  Appendix  D. 

The  peak  inflow  to  the  Glade  Run  Dam  was  determined  by 
HEC-1  to  be  4,560  cfs  for  the  SDF . 

An  initial  pool  elevation  of  1118.0  was  assumed  prior  to 
commencement  of  the  storm. 

e.  Spillway  Adequacy:  The  capacity  of  the  combined 
reservoir  and  spillway  system  was  determined  to  be  92  per¬ 
cent  of  the  PMF  by  HEC-1.  According  to  Corps  of  Engineers' 
guidelines,  Glade  Run  Dam's  spillway  is  "inadequate". 
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SECTION  6 

STRUCTURAL  STABILITY 


6. 1  AVAILABLE  INFORMATION 

a.  Design  and  Construction  Data:  All  available 
design  documentation,  calculations  and  other  data  received 
from  the  Pennsylvania  Department  of  Environmental  Resources 
and  the  Pennsylvania  Fish  Commission  were  reviewed. 

Embankment  stability  analyses  were  performed  by 
Pennsylvania  Fish  Commission  design  engineers  utilizing 
information  from  test  borings  and  assumed  material 
parameters . 

The  available  information  indicated  the  following: 

(1)  Stability  against  headwater  pressure, 
factor  of  safety  =  3*12. 

(2)  Stability  against  downstream  horizontal 
shear,  factor  of  safety  =  6.03. 

(3)  Stability  against  sudden  drawdown  upstream 
horizontal  shear,  factor  of  safety  =  *4.75. 

(4)  Stability  against  shear  failure  in  the 
foundation,  factor  of  safety  r  13. 3- 

There  was  no  information  available  on  any  type  of  circular 
arc  stability  analyses. 

The  embankment  was  designed  as  a  homogenious  compacted 
earth  fill  with  cutoff  core.  The  core  and  upstream 
portion  were  to  be  of  more  impervious  material  than  the 
downstream  portion.  All  embankment  material  was  to  be 
compacted  in  four  inch  lifts. 

Inspection  reports  by  state  personnel  during  the  course 
of  construction  did  not  indicate  any  significant  changes 
in  design  plans  although  a  relief  well  for  dewatering 
the  foundation  was  required  to  complete  the  outlet  works 
conduit  construction. 

b.  Operating  Records:  There  are  no  written  oper¬ 
ating  records  or  procedures  for  this  dam. 

c.  Post-Construction  Changes:  There  are  no  reported 
port-construction  modifications  to  this  dam. 
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d.  Visual  Observations:  The  field  inspection  dis¬ 
closed  no  evidence  of  instability  of  either  the  embankment 
or  spillway. 

No  direct  embankment  seepage  or  marked  vegetal  changes 
indicating  embankment  seepage  were  observed  during  the 
field  inspection.  However,  swampy  conditions  were 
observed  below  the  toe  of  the  dam. 

e.  Per f ormance :  There  has  been  no  indication  or 
report  of  any  problem  related  to  performance  of  this  dam 
over  its  twenty-six  year  life. 

6.2  EVALUATION 


a.  Design  Documents:  The  design  documentation 
was,  by  itself,  considered  inadequate  to  evaluate  the 
structures.  Structural  and  seepage  calculations  were 
reviewed . 

The  stability  analyses  performed  would  be  inadequate  by 
current  design  standards  for  a  structure  of  this  size  and 
capacity . 

b.  Embankment :  Based  on  results  of  the  visual 
observations  of  embankment  slopes,  materials,  seepage  and 
ground  water  conditions,  Glade  Run  D am  appears  to  have  an 
adequate  margin  of  safety  against  sliding. 

c.  Principal  and  (Emergency)  Spillway:  Based  on 
the  visual  observations,  the  principal  (and  emergency) 
spillway  structure  appeared  to  be  stable. 

d.  Underflow  Pipes:  On  the  date  of  the  field 
inspection,  the  outlet  works  appeared  to  be  structurally 
sound  . 

e.  Seismic  Stability:  According  to  the  Seismic 
Risk  Map  of  the  United  States,  Glade  Run  Dam  is  located 
in  Zone  1  where  damage  due  to  earthquakes  would  most 
likely  be  minor. 

A  dam  located  in  Seismic  Zone  1  may  be  assumed  to  present 
no  hazard  from  an  earthquake  provided  static  stability 
conditions  are  satisfactory  and  conventional  safety 
margins  exist.  No  calculations  were  developed  to  verify 
this  assessment,  however. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS 


7. 1  ASSESSMENT 

a.  Evaluation: 


(1)  Embankment :  Glade  Run  Dam's  embankment  is 
considered  to  be  in  good  condition.  This  is  based  on 
visual  observations  that  revealed  only  minor  deficiencies 

(2)  Outlet  Works:  The  condition  of  the  outlet 
works  is  considered  to  be  good,  although  the  intake  struc 
ture  and  conduit  could  not  be  inspected. 

(3)  Principal  (and  Emergency)  Spillway:  The 
condition  of  the  principal  (and  emergency )  spillway  is 
considered  to  be  fair.  This  is  based  on  its  "inadequate" 
capacity  rating  determined  using  the  HEC-1  computer 
program  and  its  observed  satisfactory  physical  condition. 

b.  Adequacy  of  Information:  The  information  avail 
able  on  design,  construction,  operation  and  performance 
history  in  combination  with  visual  observations  and 
hydrology  and  hydraulic  calculations  was  sufficient  to 
evaluate  the  embankment  and  appurtenant  structures  in 
accordance  with  the  Phase  I  investigation  guidelines. 

c.  Urgency :  Recommendations  should  be  implemented 
as  recommended  in  paragraph  7.2. 


Necessity  for  Further  Studies:  None. 


7.2  RECOMMENDATIONS 


a.  Remedial  Work:  The  Phase  I  investigation  of 
Glade  Run  Dam  disclosed  several  minor  deficiencies  which 
should  be  corrected  during  routine  maintenance.  These 
remedial  efforts  should  include: 


(1)  Revegetation  of  barren  areas  on  the  embank 
ment's  upstream  slope. 

(2)  Repair  of  concrete  cracks,  sealing  of  open 
slab  joints,  and  removal  of  vegetation  from  slab  joints. 

(3)  Repair  of  the  minor  settlement  in  the 
concrete  block  pavement  near  the  left  spillway  training 
wall . 
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(4)  Regrading  of  the  downstream  floodplain  to 
eliminate  surficial  ponding  of  runoff. 

b.  Principal  (and  Emergency)  Spillway:  According 
to  the  HEC^l  Analysis ,  the  principal  (and  emergency) 
spillway  is  "inadequate"  by  Corps  of  Engineers'  guidelines. 
However,  the  maximum  embankment  overtopping  depth  was 
estimated  to  be  only  0.38  feet  at  the  low  point  at  the 
left  abutment.  For  the  observed  crest  profile,  over¬ 
topping  would  occur  over  165  feet  of  the  730  foot  crest 
length.  Duration  of  overtopping  was  calculated  to  be 
three  hours. 

Based  on  this  data,  and  the  observed  well-vegetated,  well- 
maintained  embankment,  it  is  recommended  that  no  additional 
studies  or  embankment  improvements  be  required. 

c.  Evacuation  Plan:  An  evacuation  plan  should  be 
prepared  as  soon  as  possible,  and  incorporated  into  the 
existing  warning  procedure. 
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VISUAL  OBSERVATIONS  CHECKLIST  I 
(NON-MASONRY  IMPOUNDING  STRUCTURE) 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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the  erosion  protection.  However,  these  appeared  to  be 
long  standing,  and  did  not  appear  to  affect  the  durability 
of  the  erosion  protection  surface.  Some  grass  was  noted 
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Rain/Reservoir  Records  None  reported. 
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•Materials  Investigations,  Twelve  test  pits,  seven  hand  auger  holes  and  four 

Borings  Records,  diamond  core  borings:  See  Sheet  Nos.  1  and  2, 

Laboratory,  Field  Design  Drawings. 


Post-Construction  Surveys  of  Dam  None  available. 
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PHOTOGRAPH  DESCRIPTIONS 


Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 

Photo 


1  Reservoir  Overview  taken  from  embankment  crest. 

2  Upstream  Embankment  Slope  Overview  showing 
right  portion  of  Principal  (and  Emergency) 
Spillway  entrance,  concrete  block  pavir.g,  and 
outlet  works  control  tower. 

3  Upstream  Embankment  Slope  with  close-up  of 
grass  cover  and  concrete  block  paving  (erosion 
protection ) . 

Embankment  Crest  and  Spillway  showing  portion 
cf  the  embankment  to  the  left  of  the  Principal 
(and  Emergency)  Spillway.  Also  note  the 
Spillway  weir,  left  Spillway  training  wall, 
and  concrete  block  paving  on  upstream  slope. 

5  Downstream  Floodplain  Note  stilling  basin's 
slope  slabs,  outlet  works  discharge  channel 
(center),  and  embankment  toe  (right). 

6  Downstream,  Embankment  Slope  Note  transition 
between  vertical  spillway  training  wall  (right) 
and  slope  slab  in  foreground. 

7  Principal  (and  Emergency)  Spillway  Overview . 

8  Principal  (and  Emergency)  Spillway  Discharge 
Channel  Overview 

9  Stilling  Basin  Endwall  and  Weir . 

1 0  Outlet  Works  Control  Tower .  Note  separation 
between  concrete  block  paving  and  right  corner 
of  tower. 

1 1  Downstream  Embankment  Slope  and  Outlet  Works 
Outlet  Structure  Note  slope  discontinuity 
above  outlet  structure. 

1 2  Outlet  Works  Discharge  Channel 

13  Spillway  Training  Wall  Key  Note  slight  erosion 
of  upstream  slope's  grass  cover  (lower  right 
corner ) . 


Photo  14  Downstream  Floodplain  Showing  one  of  three 
wet  spots  beyond  the  toe  of  the  embankment. 

Photo  15  Downstream  Floodplain  Showing  swampy  conditions 
beyond  the  toe  of  the  embankment. 

Photo  16  Downstream  Floodplain  including  houses  and 

Township  Road  T482.  Principal  (and  Emergency) 
Spillway  discharge  channel  is  in  foreground. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULIC 
ANALYSES 


APFENDI X  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology :  The  dam  overtopping  analysis  was  accom¬ 

plished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Version,  July,  1978)  prepared  by  the  Hydrologic 
Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis, 
California.  A  brief  description  of  the  methodology  used 
in  the  analysis  is  presented  below. 

1.  Precipitation :  The  Probable  Maximum  Precipita¬ 
tion  ( PMP )  is  derived  and  determined  from  regional  charts 
prepared  from  past  rainfall  records  including  "Hydromete¬ 
orological  Report  No.  33"  prepared  by  the  U.S.  Weather 
Bureau . 

The  index  rainfall  is  reduced  from  10%  to  20%  depending 
on  watershed  size  by  utilization  of  what  is  termed  the 
HOP  Brook  adjustment  factor.  Distribution  of  the  total 
rainfall  is  made  by  the  computer  program  using  distribu¬ 
tion  methods  developed  by  the  Corps. 

2.  Inflow  Hydrograph:  The  hydrologic  analysis  used 
to  estimate  the  overtopping  potential  is  based  on  applying 
a  hypothetical  storm  to  a  unit  hydrograph  to  obtain  the 
inflow  hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method. 
This  method  requires  calculation  of  several  key  parameters. 
The  following  list  gives  these  parameters,  their  defini¬ 
tion  and  how  they  were  obtained  for  these  analyses. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel 

From  U . S .G . S . 
7.5  minute 
topographic  map 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U . S . G . S . 
7.5  minute 
topographic  map 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U  .  S . G . S . 
7.5  minute 
topographic  map 

1 
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3.  Routing :  Reservoir  routing  is  accomplished  by 
using  Modified  Puls  routing  techniques  where  the  flood 
hydrograph  is  routed  through  reservoir  storage.  Hydraulic 
capacities  of  the  outlet  works,  spillways  and  the  crest 
of  the  dam  are  used  as  outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be 
calculated  and  input  or  sufficient  dimensions  input  and  the 
program  will  calculate  an  elevation-discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area-elevation 
relationship  from  which  the  computer  calculates  storage. 
Surface  areas  are  either  planimetered  from  available  map¬ 
ping  or  U.S.G.S.  7-5  minute  series  topographic  maps  or 
taken  from  reasonably  accurate  design  data. 

M .  Dam  Overtopping:  Using  given  percentages  of 
the  Probable  Maximum  Flood  (PMF)**  the  computer  program 
will  calculate  the  percentage  of  the  PMF  which  can  be 
controlled  by  the  reservoir  and  spillway  without  the  dam 
overtopping . 


*Developed  by  the  Corps  of  Engineers  on  a  regional 
basis  for  Pennsylvania. 

#*Runoff  estimated  to  occur  as  result  occurrence  of  a  PMP . 
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HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  Predominately  woodland  and 
pasture  with  some  residential  development. _ 

ELEVATION-TOP  NORMAL  POOL  (STORAGE 

CAPACITY):  1118  (612  aore-feet ) _ _ 


ELEVATION-TOP  FLOOD  CONTROL  POOL  (STORAGE 
CAPACITY):  1123-8  (1112  acre-feet ) _ 


ELEVATION-MAXIMUM  DESIGN  POOL:  1124 


ELEVATION-TOP  DAM:  Design=1124,  Observed  Minimum^ 1 1 23 • 8 


OVERFLOW 

SECTION 

a . 

Elevation  1118.0* 

b. 

Type  Concrete  Ogee 

Weir 

c . 

Width  2  feet 

d. 

Length  70  feet 

e . 

Location  Spillover 

Left  Abutment 

f . 

Number  and  Type  of 

Gates  None 

OUTLET  WORKS 


a.  Type  38  inch  x  36  inch  (inside  dimensions)  RC  box 

culvert _ _ 

b.  Location  Through  center  of  dam  . . 

c.  Entrance  Invert  1096.6* _ 

d.  Exit  Invert  1 095 . 3 _ 

e.  Emergency  Drawdown  Facilities  Stop  logs  in _ 

Control  Tower 


HYDROMETEOROLOGICAL  GAGES 

a.  Type  None _ 

b.  Location  N/ A _ 

c.  Records  None _ 

MAXIMUM  REPORTED  NON-DAMAGING 
DISCHARGE  None  reported _ 


*Elevation  100.0  on  the  drawings  in  Appendix  C  is  estimated 
to  be  approximately  U.S.G.S.  El.  1120. 
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HEC-1  DAM  SAFETY  VERSION 
HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Glade  Run  Dam 


NDI  ID  NO.  PA  01071 


Probable  Maximum  Precipitation  (PMP) 

Drainage  Area 

Reduction  of  PMP  Rainfall  for  Data  Fit 
Reduce  by  20%,  therefore  PMP  rainfall  = 

Adjustments  of  PMF  for  Drainage  Area  (Zone  7) 
6  hrs . 

12  hrs . 

24  hrs. 

48  hrs . 


23-9* 

3-3  s  q .  mi. 

0.8  (23.9) 
19.1  inches 


Snyder  Unit  Hydrograph  Parameters 
Zone 
Cn 


tp  =  Ct  (L  •  Lca)0-3 

Loss  Rates 

Initial  Loss 
Constant  Loss  Rate 


27. 

O.u 
2.7 
2.3  mile 
0.8  mile 
3.2  hours 


1 . 0  inch 
0.05  inch/hour 


Base  Flow  Generation  Parameters 
Flow  at  Start  of  Storm 
Base  Flow  Cutoff 
Recession  Ratio 


1.5  cf s/sq .mi =4 . 95  cfs 
0.05  x  Q  peak 

2.0 


Overflow  Section  Data 
Crest  Length 
Freeboard 

Discharge  Coefficient 
Exponent 

Discharge  Capacity 


70  feet 
5 . 8  feet 
3.04-3.95 
1.5 

3710  cfs 


Hydrometerological  Report  33 

**Hydrological  zone  defined  by  Corps  of  Engineers, 

Baltimore  District,  for  determining  Snyder's  Coefficients 
(Cp  and  Ct ) • 
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APPENDIX  F 
GEOLOGY 


GEOLOGY 


Glade  Run  Dam  is  located  within  the  Pittsburgh  Plateau 
section  of  the  Appalacian  Plateau  Physiographic  Province. 
This  area  is  characterized  by  gently  folded  sedimentary 
rocks  which  have  been  deeply  cut  by  streams  to  form  steep 
sided  valleys.  The  valley  bottom  of  Glade  Run  is  about 
280  feet  below  the  highest  adjacent  hilltops.  These 
rounded  hilltops  are  at  Elevation  1300  to  1400  feet,  and 
in  a  regional  sense  are  part  of  a  broad,  undulating 
plateau . 


Structure 


The  axis  of  the  Brady's  Bend  Syncline  passes  directly 
through  the  Glade  Run  Lake  vicinity.  This  syncline 
trends  northeast  to  southwest  and  plunges  to  the  south¬ 
west.  Strata  in  the  vicinity  of  the  dam  dip  to  the 
northwest  at  a  rate  of  less  than  1  “ .  No  faults  have  beer, 
documented  in  the  vicinity  of  the  dam  and  no  observations 
were  made  that  would  indicate  faulting  in  the  rocks 
outcropping  around  the  dam  site. 


Rocks  outcropping  in  the  area  of  the  dam  belong  to  the 
Casselman  and  Glenshaw  Formations  of  the  Conemaugh  Group 
and  are  of  Pennsylvanian  Age.  Both  the  Casselman  and 
Glenshaw  Formations  consist  of  cyclic  sequences  of  sand¬ 
stone,  shale,  red  beds,  thin  limestone,  and  coal.  The 
Ames  Limestone  marks  the  top  of  the  Glenshaw  Formation 
and,  because  of  its  highly  fossil i ferous  nature,  is  a 
well-known  marker  bed.  The  most  notable  rock  type 
present  in  both  formations,  but  mainly  below  the  Ames 
Limestone,  is  the  landslide-prone  red  clay  shales,  known 
locally  as  the  "Pittsburgh  Red  Beds." 
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